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and whose career of virtue is ignored altogether in the
assessment of the influence of these elements.

To the author, the question of the limits of sulphur
and phosphorus, which can be allowed with safety, appears
in the following light. It is an undoubted fact that
sulphur and phosphorus are impurities, and are never
added purposely to steel, except in the case of the " free-
cutting " steels as developed largely in the United States
for the sake of easy and rapid machining in automatic
machine tools. The quantity which appears in the final
steel is, therefore, largely a measure of the excellence or
otherwise of the raw materials used, and of the degree
of skill employed by the steelmaker in the manufacture of
the steel. If steel is made from comparatively inferior
raw materials, and, at the same time, is made with com-
parative carelessness, the sulphur and phosphorus may be
relatively high. The bad properties which the steel may
possess are not necessarily due to the excessive sulphur
and phosphorus. The presence of this excess merely
acts as a label for the steel, and the bad properties may,
and frequently do, arise from other inferiorities of the
steel, and not from the actual sulphur and phosphorus
contents. A very similar instance is that of the proportion
of silicon in steel rails. When such steel (and, in fact,
practically all structural steel) was made in the Bessemer
furnace, the presence of high silicon was a fairly certain
indication that the blow had been too hot, i.e., that the
steel was more or less wild, and would, therefore, be
unsound. To guard against such steel being accepted, it
was customary to specify that the silicon content of the
steel should be quite low, not because the silicon in the
steel did harm, but because the steel containing the higher
quantities of silicon had, almost invariably, other bad
qualities. The silicon became, therefore, a signpost or
label of the quality of the steel, but had no more real
influence upon the quality of the steel than the signpost
has upon the nature of the surface of the road which it
indicates. When the practice of making such steel in